An infinite or semi-infinite medium, in which heat is generated or absorbed at a rate proportional to the temperature, is placed at temperature zero in contact with a perfect conductor of finite heat capacity at a higher temperature. Expressions are derived for the subsequent behaviour in linear and spherical cases, and applications suggested.
(1) Linear Case
A semi-infinite medium (x>0) of diffusivity K, thermal conductivity k and temperature zero is placed in contact over the face x = 0 with a well-stirred fluid or perfect conductor of thermal capacity c' per unit area, at temperature T o . The temperature T' of the fluid is assumed equal at all subsequent times t to the surface temperature of the medium, in which heat is generated or absorbed at a rate proportional to the temperature T(x, t). Then •(2) = 5^ dp, and M is the corresponding contour. We may denote X + V)T by y and -j--H by gr Hence, finally, from (8), (11), (12), It can be confirmed by direct substitution that (13) satisfies the conditions of the problem. An alternative form of the solution, which is more convenient if <? 2 >0, can be obtained, either from (13) by using two relations given by Horenstein,(l), or more directly from the transform (4). For, if p =/^2 +H, (6) becomes In what follows, we shall assume T 0 >0, H>0. Then it is clear from (22) that the surface temperature commences by falling, irrespective of the value of H. From physical considerations, however, it must subsequently rise again, in consequence of the generation of heat, if H>0 . Although it appears difficult to define the turning-point in general terms, the behaviour may be illustrated by a special case, corresponding to w 2 = iH. For then g = 0 and the surface temperature is therefore, by (15), 
which has a single root ~ 0-847.
As an example, let us suppose a cold explosive gas to be brought in contact with a hot metallic foil. Heat will be generated in the gas according to an Aarhenius function of temperature, which we may represent very roughly by the linear equation It is clear that ignition in any normal sense requires a foil temperature of the order of 1000° K, which is a physically reasonable level. Since G must evidently be ~1 , the condition w 2 =4:H implies W~2 / V K~1 , which corresponds to a foil thickness of the order of 10~3 cm. Although this example is a rather crude one, it does illustrate the possibility of a useful application of the present analysis. No doubt this would be more profitable in the case of condensed explosives, where convective effects are absent.
(2) Spherical Case
If B denotes a radial co-ordinate, we suppose the region R>a with thermal constants h, K, to be initially at zero temperature. The region R<a is filled with a perfect conductor initially at temperature T o . Conditions being otherwise as before, we have
where c' is the heat capacity of the perfect conductor per unit area of the interface. In the same manner as before, we find (35), (36) include, when H = 0, the interesting case of a perfectly conducting sphere heated or cooled in an infinite medium. The solution, curiously enough, does not seem to have been given previously.
